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Study objective-The aim ofthe study was to review published work reporting mortality from conditions amenable to medical intervention and compare the methods used and the results obtained.
Source material-Two types of analysis were examined: (1) analyses of time trends, relating decline in mortality from amenable conditions to improvements in medical care (3 papers); (2) analyses of geographical variation, either between or within countries, in which mortality was related to the availability of health care resources and to other factors (8 papers) .
Results-Time-trend studies have in general shown that mortality from amenable causes has declined faster over the past decades than most other causes of death. Studies of geographical variation have shown that mortality from amenable causes is consistently associated with socioeconomic factors, and that the association with the provision ofhealth care resources is rather weak and inconsistent.
Conclusions-(1) The low levels of mortality from amenable causes which presently prevail in industrialised countries are likely to reflect, at least in part, the increased effectiveness of health services; (2) geographical variation in mortality from amenable causes has not yet been shown to reflect differences in effectiveness of health services; and (3) if geographical variation in avoidable mortality does reflect such differences, they must arise from circumstances other than the level of supply, for example from more specific aspects of health care delivery, and are probably closely related to socioeconomic circumstances. In depth studies at the individual level are now more likely to produce information about factors limiting the effectiveness of health services than further studies of aggregate data.
Since 1983 several papers have reported on variation in mortality from conditions amenable to medical intervention ("avoidable" mortality), either over time or between geographical areas. These studies are all based upon two publications by Rutstein et It is indeed tempting to use the geographical variation in mortality from these diseases to pinpoint areas where health service effectiveness may be unsatisfactory: regions or countries with excessive numbers of such "avoidable" deaths could be suspected of having less effective health care. This is the more tempting because data on mortality from amenable conditions are readily available in most industrialised countries, whereas there is no abundance of (other) indicators of the outcome of health services at population level.
This line of reasoning has given rise to a "concerted action" project in the framework of the Health Services A main concern in many of these studies is whether rates of mortality from conditions amenable to medical intervention can indeed be interpreted as indicators of the effectiveness of health services.
In order to investigate this, mortality from amenable causes is either implicitly (in the time trend studies) or explicitly (in the geographical Although it is impossible with this type of study, referred to as "aggregate data studies", to give a definitive answer to the question whether mortality from amenable causes is an indicator of health service effectiveness, these aggregate data studies have produced a number of interesting findings which will be reviewed here.
In this review we shall first summarise the methods used in these studies, then go on to present the main results, and finally discuss the implications of the findings, both regarding the interpretation of observed trends and differences in avoidable mortality and regarding further research. 
Methodology

Results
TIME TREND STUDIES
The three studies of time trends in mortality from conditions amenable to medical intervention all showed considerable declines for most or all of these conditions in recent decades.
In the international study by Charlton and Velez8 these declines were observed in all six countries (England and Wales, Sweden, Italy, France, United States of America and Japan). According to the authors, this consistency in mortality trends between countries differing in social, environmental, genetic and diagnostic factors suggests that improvements in health care were a factor in the decline.
Rapid declines in mortality from amenable causes were also observed in Finland13 and the Netherlands.'0 In the study from the Netherlands two time periods were compared: 1950-1968 and 1969-1984 . Mortality declined for almost all of the 35 selected conditions, both in the first and in the second time period. For some conditions, for example many infectious diseases amenable to antibiotic treatment and infectious diseases preventable by vaccination, mortality declines were steepest in the first time period, which corresponds with the moment of introduction of these innovations. The same applies to most ofthe conditions for which the decline was steepest in the second time period, for example cerebrovascular disease, perinatal mortality, certain congenital anomalies, Hodgkin's disease and cancer of the cervix. This suggests that the declines were due at least in part to the introduction of effective medical interventions.
All three studies stress the fact that declines in mortality from amenable conditions may not be due entirely to better health care. Socioeconomic conditions have also been improving, and for a number of amenable conditions "spontaneous" (1950-54, 1960-64, 1970-74, 1980-84) showed that the percentage of variance "explained" by health care variables changed over time. The authors' hypothesis that for each cause of death the association with health care variables was strongest during the period of introduction of effective medical interventions could not, however, be confirmed."
Poikolainen and Eskola's study of international variation, finally, did not find statistically significant associations between mortality from amenable causes and the supply of health care, after controlling for socioeconomic measures such as the gross domestic product. 14 Both for men and women, the associations with the supply of doctors and nurses tended to be positive.
When one compares the findings of the different studies there does not appear to be a systematic pattern in the combinations of causes of death and health care variables for which statistically significant associations did emerge. In France, for example, the only negative association with the health care index representing supply of doctors and hospital beds was found for influenza. In addition, negative associations with the index representing the presence of a top level hospital (Centre Hospitalier Regional) were found for chronic rheumatic heart disease and hypertensive disease.6 In the Netherlands, however, there was no statistically significant associations between mortality from amenable causes and the supply of general practitioners or hospital beds in 1980-84. There were some negative associations with the presence of a university hospital, but these were found for "surgical" conditions and for cerebrovascular disease."
Relationship between avoidable mortality and other variables The associations between mortality from conditions amenable to medical intervention and socioeconomic factors are considerably stronger and much more consistent than those with health care resources (table V) . These associations were already studied extensively in the first paper on regional variation in avoidable mortality by Charlton et al. To a large extent this variation simply reflects local circumstances with respect to availability of data both on mortality and on other variables. On the other hand, it also discloses some divergence of opinion on, for example, the evidence concerning avoidability of death for certain conditions. This is probably related to the informal character of the process of selection of causes of death. The lists published by Rutstein et al have been prepared by a working group which has not documented its choice ofconditions with a detailed review of available evidence. The same applies to most of the studies reviewed here, although in some of these references are given for each of the selected conditions.3 4 10 13 Unfortunately, explicit criteria for judging the evidence on increased effectiveness of medical interventions (eg, regarding the internal and external validity of evaluation studies and regarding the size of the estimated effect) are lacking completely. An important suggestion for further work might thus be to document more fully the selection ofcauses ofdeath to be included in this type of study, preferably using formal synthesis methods.
Whereas the variation in selections of diseases, methods of analysis, and selections of variables may be seen as a weakness of this field of research, it also has an advantage. All studies of time trends show important mortality declines, and all studies of regional variation show large differences in mortality as well as rather strong and consistently negative associations with socioeconomic variables, regardless of the specific features of the analysis. None of the geographical studies shows convincing associations with health care variables. These general findings are clearly not dependent on the methodology used, which raises confidence that they reflect reality.
What do the findings imply for the validity of mortality rates for conditions amenable to medical intervention as indicators of the effectiveness of health care services? The findings of the time trend studies suggest that the low levels of mortality from these conditions which presently prevail in industrialised countries are due, at least in part, to the increased effectiveness of health care services. The declines have been observed in many countries, and have been faster than the declines in mortality for other conditions. The timing of the declines also suggests that they were related to the introduction of specific improvements in health care. This does not, however, imply that regional variation in the remaining mortality from these conditions is due to variation in the effectiveness of health care services. It is perfectly possible that this variation simply reflects "spontaneous" variation in incidence or severity ofthese conditions. Thus the study by Bauer and Charlton7 suggests that differences in incidence do account for at least part of the mortality variation. 12 On the other hand, the same argument has also been offered for Belgium in the statement that mortality is not only an indicator of outcome but also an indicator of need. 5 Whatever one's interpretation of the findings, the main conclusion is that the studies of geographical variation have not provided evidence that varying rates of mortality from conditions amenable to medical intervention reflect variation in effectiveness of health care services. The validity of these indicators thus remains to be proven. It is clear, on the other hand, that if differences in effectiveness of health services are implied the latter arise from other circumstances than the level of supply, for example more specific aspects of health care delivery, and are probably closely related to socioeconomic circumstances.
We suggest that further research should leave the realm of aggregate data studies and should investigate individual deaths from amenable conditions in an attempt to see whether they can be linked to deficiencies in the organisation, quality or accessibility of health care services. There is an important tradition for this type of study in the field of maternal and perinatal mortality, where confidential enquiries have been used to obtain detailed information on the care received by the deceased. This approach is probably also feasible for other causes of death, as is evident from recent studies of perioperative deaths and asthma deaths. Local "avoidable factors" in health care services may be found to have a substantial impact on the incidence of deaths from these causes. One of the main uses of aggregate data on avoidable mortality would then be the identification of "hot spots" of avoidable mortality, where further investigation promises high rewards. '5 Detailed tables comparing the studies reviewed in this paper are available on request from JPM.
